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(57) [ttmraacH] 

({lb, *;u«>->a*|»<) $ttit/^t D D n , 



1 Xtt2EK<OS*5;Ud*fflfiE«5. 

Sift*. 



(2) 
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ifi 3 JU±<o* U ^ U -fe U >*70«»% W±#tJ* U # U 

[Refill 0] *^SStt5*5JUOT»*#*U->?-><D 
2MmJaTT*«B*Jll -lOlvmMe 

WBSEffi 

miMata^* u 1 4 s icaiafctrz/s * □ 

CCO^JilCcfctltf, 1/1005^ P>fl!)tt^g**r*» 

bjpas. 

tt£fg^£7fc* -5 ^ <h {ci tj , IS$£g-fe;up- 



Btt*»B*W«B*7JI/*U*T«BT**Si (NH 
B361 -15645^£?S) % yalXXf^if^IStt 

(t$B8ra63- 1735564&B. «M¥ 5 - 31 981 7^£«) 

BSttflBtfBBUfc'J. K»tt^(D2 2fcS*#£i;a 
<£9tmtl,T<DzL*^M*. -ASIC, f*rt 

icwr 3 pjaBttt^B i * & * £ * *r * . «x. 

(f, ft<E>*§tSSJ<hUT, 1«HB63-2764604£tttL *#P*H 
¥ 3 -1065W4i«, »H¥ 5 -49447^4i*j3ct^«Bfl 
S 7 - 170953^^ffi(C{^, ^ft*S3fea>ft*»-C*-5^A 

lt3HBftf&«. 

*i*Ba:£*£»IC#B4:irr. «BSeS14a<B<, # 

bk. Sfe, go, ifcfcftfiatA/ifax, fia*<&ffe 
©j«»t«)KJCit*c< • aft»ttBic**-ra«3wta« 

**wic«tntf» »mitMi'is s ?> is &zf fruits. 
an** 

Bffl<DB*a:SftM 

6ti>b«raaAt>j:tfit»«2-c»6n^:»!aa Bcoia 
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B2I1 SJ60M-6fcJ:tftttt«4-5T»&nfc 
tfP >J >K»r»ffl«1ftllHai5S*fflUT»&tlfc»M* 

B3I4. jMS«6T»&nfcffl««Vt5«ttflte«l4 

«fe Zf <J y * X 7 7 5 1 U > * £fi£5t (ht^y/y 
;uyu-fePU >fliS. fc&tf(C***ll/t— b* D£ffli\ 

U * □ -;u^ b ft*if J: U «tf tifciMc < i t> l 
««:»iBICffifflU5*. ^nbCD*T{4, U»;#77 7 
'jy*X77fy;H^^HI/7H>ti 

7fy^3 'J^iJfftUl^ IMittJBICfflO**;* 

fcfc, B*#Kl/yf >**»Tffiffl LTt)S#JS:* 
;U^!P®;St49h Tweenft £ COTt^ "J ->X*- U >tfm 



MlXfik ?Qfl/>^U3-«glX7 

Jk V^t'^VlMx^^k ^>^xuxuh-;i/ 
MxxxJk v;ut* I — ^IMx^f^/St'A^ 
(fbft*. ^ftbCQft^Tii, *y^yt | j>lilft8x 

70fi«XJU±#t/# U if U -b 'J >A»6&«7B U ^ U -b U 
>lliMx77MJ;yff$U<, I^K3-ii(0#y 
^ U -b U > * 70Mg % U±*t; * 'J ^ U -b U > A> b ft £ 

nE^uyu-feUVKJKKx^^Hd:, tfyyij-ty 
><hJ!EflSK<ttOx^T-;uSL\i\ % -^(DX^^Mb^lcii 
»lcBS3&«ttt^ lfiJffiK<Diiaicl4. ttlcHStfttl*. 

U< 14 8-18, SSIC#$L< 1412 — 14T*SJS*]$£: 
f4^ia«(DiIII^^I4^^4 : '!C7K^g^^^^C < t^ 

miZit V if U -b U ^li/ftKxx^JKOBSfe ICO I >T 
14, » KWKi, U ^'J -b U 

T\ 7jc^K56Uft^e», 200 < CJ^±^T^a^-r<5C<hlC 

j:^TX77JWbt^^, *gttK<o«*>y cc-tnrc« 

*Br*Kffift«lS>i:r4KJS*«5€:ffifflU. f'J x>fc£ 

y^yizy ><h£E/S$t*5:*;£, tf'J ^'J -b U >IC& 
b^D^7ii^-;Mbft£(0{b^^^^)^U, x*^- 

Ufc^TkSJS^ (WCSSSJyj #U^U 
■bU >*»«Wlcxx^Wb^'t*--5^;i«:t*^*(f b 

miE^ 'J if U -b U >!!&MiX7M:t$nSffe©fi{ 
^J^HiS L^c^ 7 A * □ V h ^'5 7 ;^ft £ lz£ o 

incites, ^/c. cft&ojr&osf'-efi. ^ 
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ifCcfcU, SSfCBWcofiSc^&^SCi^-e^So S9E 

'j ^'y -fe y >^7om»%w±#*nTt^c u 
<, a&ff^3-io-c*s*yyy-by>^7os«%ja 

^(4, tt(CH£ft*0:li?P. 10-80%, *?£U< (410-60 
%, $&(cffSU<(*10-30KT»£C<t#a$Li\ o 

±s *?£U<I43-10, £blC$?£U<l43-5T£>3 

y ^ y y >eo#w«#7os»% ja±T*s# y ^ y 
■t y >*««flE#i-r** y y y -b y «i7fib 

14. i^Il/yfVi^ L7cila ICI4. 

y y -tz y >b»bix T^noflWEiStf <t u rm t * s n 

£flSJ»K<&KSS»l* % 6-22, »£L<I4 8-18. $b 
IC»£L<l4l2-l4T*£C<t#a$UO. 

BuSEvgaaiWKxXT-JUtLTIi, IS a H figJftK 
X^^U<D«ffiffi#T«S«iWK^KK»12-22C0ia» 

-2. STfcSvaSMiflfiKxx^usjfigjcffiffl-riC 

x^^uftsnfcBtWK^^^esa^np. 

^£&lc£oTf#bn7ciB/ yjt'J h\ y^UtU 

§ £ ^ «> b tt T I * T t> <fc l\ o 
8uffiyPbfU>^y a-JWiiJftKxx^n*, yptf 

tru>^y =i-jl/<t;48i<t(Oxx«T-;uX»SiCBfcJ:oT 
fc: h-^M*WTfe^y^t'^>i:ggflfeKi:OXXT- 



btixt^ cm , tK^S14 £ * ^;kd 2 ;^;gm^ffl^J 

r«C4:fCi:oT#l»tt*3E#lc|fil±Sii--5Ct^T* 
ft I*. 

n^o cnbCD^T(4, I*, ^JUi>^Afecfct/V^> 

Klbifc. KKK, bTpy>KJBx» % 'J>8S 

-I*, KKft. *P ^x>ggi*, ^x>^ 

(fbtt£ 0 ^-nb^^^Tii, t;py>KSxa, y> 
KSB-»fc«fctx^x>Kafflri % *»M(c*>or»a(c- 

H9E*JUv£AJfii:LTfi. fljitlf, ffi<b*;U->£ 
A, ^XVKrtJUvSA. KK*;U->^A. »BA;i/-> 
OA, K{fc*;u->$A* *«fcAJk>9A, ¥Ug*;V> 
OA, fOU>8My^A, y>K*;U2/^A. RK 

*i;V>OA, £OU=i>8£;>j,m,;>oa, ^'Jtn"j>8* 
;u->oa, Oxss*;u->oa, r^*ju->oa, ^ 
^f^->^a, ^ji/y'jA, fe#^;ui>OA, -y>=f 

(fbtl^o fnSOft^Ttt, K8A;i/y9A, t'P 'J 

>8*;k>OA, y>K^;u->^A, ^;k>OA, 

mFiev^v^Aigi: UTI4, ^J^_(4. S87^y 
OA. Bft7y*->-5A, 7jc^b^^*">OA, 

ixtzEtf&ii bti^o -E-tibO/j:^T'l4, TKK^b^^^ 

->OAteJ:^eay >Kv^*>C7Ai4, *SEW»cfco 

BulBffi^ig<tLT(4. (Hit If. KiUEfi. #Jl=\>m 
btl^o ^-tlbC7)^:^T'(4. fiSK£& 
(4, **M(Cfcl\T»aiCttfflL5 5*>(DTfta. 

*ti&©ai&»-Ctt, ^;ua>Kffl(i % **W(c*5i\r» 
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+i<5„ fnfioft^rii, -buy ^f^zxi 

*5E W iz m t * 6 tl 5 7k 5; * ^ ;i/CD7K ^>§14 IC 12 

M?'J;Stt/j:£(DtI^^6. 25TC7k* fCfcl*£}§fi?Kffl# 

lcfelt5Mfi«^i. 0 x 1 0-7]aT<D£«tt##* U 
IV, K25r;7k*lCfcl**S»JS«;&*1. 0X10-7jaTO)^ 

Btrffizs^TK^icfcit^SKSW^i. ox io-7iUTco# 
JMigOMtt^JchUTIi. i£<fbig (AgCL 25°C7k 

*<05S)BJf«:1. 0X10-10) . tfQU>Kf8 (Ag 4 P 2 0 7 , 
25 , C7k + <D;§8?jg«:l. 0X10-21) % 7kK<bT7U^-^ 
A (Al (OH) 3* 25TC**<DS»fi«:2. 0X10-32) , 
U>S7;i/$Z^A (AIP0 4 , 25 , C**<7)SJ»K»:5. 8 
X 10-19) % BKKA'JSA (BaS0 4 > 25°C7k*tf)>§8?Jg 
0X10-10) % »J>^/\'UC7A (Ba3 (PO4) 2 * 25 
°C7K4"(D)g^Se:6. 0X10-39) % ^^7\'iJ«^A (BaC 
O3, 25TC7jc*(OSKK«:5. 1X10-9) , tTP U >K*;i/ 
>"*A (Ca 2 P 2 0 7 , 25 0 C7K + 0>§^Jgfll:2. 0X10-19) % 
U>^^7b>"^A (Ca3 (P0 4 ) 2. 25 4 C7k*0O>gfc?Jg 
«:2. 0X10-29) , K&JUUvOA (CaC03. 25t7k*CD 
>§^)g^: 4. 7X10-9) % (Fe (OH) 2 * 25 

°C7jc + (D^Jg^:8. 0X10-16) , ij & (Fe 

3 (P0 4 ) 2* 25 c C7k + tf)}§8?jgig:l. 3X10-22) % 
U>K*-« (Fe 4 (P2O7) 3. 25r7k*<7);§a?jgfg:2. 
0X10-13) , &g£!f5-£* (FeC0 3 . 25°C7k*<0>§8?gffl: 
3.5X10-H) . ^ft'T^yJA (Mg (OH) 2 * 25°C 
7k t f'<0>§8?K«:1. lxio-11) % bfp "J >gg^*->9 
A (Mg 2 P 2 0 7 * 25TC7jc(p<OS«ffi«: 2. 5X10-13) t igfc 
WHB (CuCK 25t:7K*OS»ff«: 3. 2X10-7) , 

(CuC0 3 . 25*C7K*^>SJSKS:2. 5X10-10) % 7 K 
&it-?>fi> (Mn (OH) 2 * 25 < C7k + <Di§8?g?g:1. 6X 
10-13) , ffitil'*>X> (MnS0 4 , 25r7K+CD^^: 
1.0X10-11) . *BEfk— (Ni (OH) 2* 25°C7k + 

2. 7X10-15) % U>«--,$VU (Nt 3 (P 
O4) 2 . 25°C7K + (0>§^ga:4. 5X10-10) . (P 
bS0 4 . 25 , C7jc4 3 CO^gft:l. 7X10-8) , U >ggf2 (Pb 
3 (P0 4 ) 2. 25r**<OSg»J8«:1. 5X10-13) % 7 j<gg 
fbStt (Zn (OH) 2 . 25TC7K*CDSfl?gffl:7.0X1 
0-18) , t:PU>i£5&§2 (Zn 2 P 2 0 7 . 25lC7k*tf);gfc?£ 
@:2. 0X10-8) tl£tf$>[-f btl§. ■£+l&<D£««H(D 
te^T'li. fcTPU >ig*»7Uv"}A (Ca 2 P 2 0 7 , 2 

5t:7)<+£)>§8?gft: 2. 0X10-19) % U>^;k>^A 
(Ca 3 (P0 4 ) 2 . 25^7^ + 0^^:2.0X10-29) % 
m&-h)\,^^lx (CaC03, 25lC7k + Oi§g¥gS:4. 7X10 
" 9 ) • U>i£g!-!* (Fe 3 (P0 4 ) 2* 25X:7jc+(D^® 
S: 1.3X10-22) t tfpij>^-^ (Fe 4 (P 2 0 7 ) 3, 



25r7K*CDS^SS:2. 0X10-13) , TkKtfbT^* v£ 
A (Mg (OH) 2% 25TC**(OJSKK«:1. 1X10-11) , 
fPU>K7^y^A (Mg 2 P 2 0 7 , 25 e C7k4><D>g8?g 
S:2. 5X10-13) % jfifbS-IH (CuCI 2 , 25 < C7k*COS« 
S«:3. 2X10-7) , BSKV>^> (MnS0 4 , 25 < t7k + <D 

iSiSSM. Oxio-11) U>Kffi. K6£iS, 

. >S£g~i£, K^^7Uf>OA, t"P 'J >^;U">^A|Crt 

*">-5A*5<fctXtrP U>K-7^*>^A^<fcU»*U 
<, t 0 PU>K^-i*te^^^^;Uf>^A^$ t>(CihF 

Mfccttfxco^a^^f) . »«Kfts<t-r*t. >§ 

S¥Jgm (Ksp) li % it : 

Ksp= [M] a [x) b = (as) a X (bS) b= a axbbxs 
(a+b) 

CSC*, C )rtli^^>gg 

EmiDWsOJx (CaC03) ^f5iJ[C<h^<h. CaC0 3 COKsp 
li, 4.7xio-9-c*U, cn£I£5*(CMmi*!>£><h. 

CCa) 1 CCO3) 1 =S2 = 4. 7X10-9 
<b/c£U. CaC03©SIBffiStt, t^}6. 9X10-5^U/iJ^ h 
;U (6. 9ppm) CaC03li7k^S14r^-5C<h^t) 

Z(DZ.£frt>. XWtSmtfi}. 0X10-7 J:tj ^^^t\ig 
^<0^«jg(3:. ^3. 2X10"3^e;u/ij^ h^U^^U. CaC 
0 3 ^SPg<hi:tUUT100teSS^^<, ttBftXttT 
©7k^S14tttt^-T. 7KtS(^)gT(7)pH^<blCci:oT7k 

l KtiL=F-<DBmtfi9kftZti % fi3£«:»lk14j&<» 6+1-5. 

0.4MmJaTT**Ci^»»14(OH*^e>ff*U 
^^I^T±{*Op^C080(*m%lU±cr)ta^^?-g 

0. 2MmjaT*wr4ct^j:y»*ui^ ^^tt? 
S^wr^7k^i4^^^7U^^^^;i<hur^. ^v^E 



(6) 



0 5 0 9 2 1 § 



(Fe 4 (P2P2 (O7) 3) <7)«fc5IC. (FeCl3) 
tbrny>KES^-HIOA (Na 4 (P2O7) ftfojaKt 

(CaC0 3 ) ftdfOKK (H2CO3) < t7jcK<t*;U>9A (Ca 

(oh) 2 ) aifoBSBt?at«»tt«t©«i»wKit*ffli\ 
yy-fe^-r BtK^yyy-b^-r vz-t^uas 

Ktyyy-t^-f h\ aKtyyy-b^-f K«:i:<DWa 

So 
So 

0. oiss%iu±, ffsu<ia.mxa±T* 
aattto«jft*6, 1 n%u±, wsu 

<tt10MXJa±Tft«£&2OTKU<, *fc«*D»0!> 

< f*3o««xjaTT*a c uo. 

«*fii±. » * u < i«5iix«±r«« c t *«as u 

<. 3^g«14<D««S0>e> % 80MB % JUT. *?£L<te 

^wai*. *9&w«)Bn«fiB*snft^iEBnT. jam 



**>x-f. y-aau-K £>e>ft, ism. 

*-f^*U-A. **Ltt£<D?UHa. 8tt* i* 

ft Sofia ic. KK/jJu^^A^eny afflfiS 

£5C£#T£So »fc, ttfi**/fct-r*5Bf*fiaic 
fb*H*C4:#TSS. 5a#»fCfcl\TI*K 

■E*;u->*Atttt*^>eDy >KM=K£iSH9«naiu 
an-fsc<tic<fcy, »Ks*ttic«ftfc*;us/^A % §* 

So 

fcOT(J£9J<t7^SKK>3Jl/f>^A^<h'(D^S^;t^-r 
>L:*«ft:^ (ft) 88, ffia«) 0. 3kg^>T^ 

tray>KE9^h>J9A (i07k««s) 20k g £-r*>£ 
«*5ookgcc5BKUfct:py>Kisa*(c. «»t-cw 

izm&urzo "t>WHiC(c«i:*t;ay>Kaxaa>ffl«^ 

STUcS, iRfb^H (3000Xg. 5^K) (C<t^T@ 
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«l/yf>g&*8. 2kg (fr&Wm&U) ft BUR U -f 

- i ) zmtzo 

i^t^-i* 6 7jcffi%1 3kg£«f :* >3c^7k60kg(C^ u 

bfay v&eb^mjoa (i07X«%) 20kg^^^->3c 

»7)c500kg|c^U7cfaU>^;§^*IC, JgtfTTmi 
ft IC^Q UTi^;£<DpH£3. 0 

fclV St@^(Dt:PU>8£fg-i*8kg (ggllM) 
^[sliRU. ^;*>3c&7k*(c:p|^UTio%t?ay >g£ 

fgn&x^y- (MmzhA) zmtz» 

X^x^U (U 3- h — X7fJl/S - 1 570.HS 

fb^ (tt) SL Bfi£) icB^»x./tfa^tt. SiffiffJ i 

<tra»icbTioxtrau>MtB-«x^ij- (*?ba 

B) £?#7c„ 

1 fccfcC/JtKffiJ 1 -2T?#bft7c£/£^ I fccfc 

tf»B»A-B (lOXKPy >K«-»^5U-) 100g 
IC, mifi^?L900g«:;SAnU, fcfP U >&JS-«(0»K* 

**Ba Bf* 6 b$m% iz& so %tfiHMuit. 
cnic^ur. mmm 1 -cwsn/tflfeaw i i*. 500 

CttBiMfi) 

fitgttflTI*. £AK I SitfSBBA-B (10%fQ 
ff»SSB (SYMPATECfctgL Wfi«:HEL0S) [C<toT;l 

(a) . (b) (c) is. -tti-en^aiUK « 

tttt«l T»6ftfc**gaSA m«:0.2-5/im) 
M^Mffl2T'i#bn^ D D aB («g#ff: 0.2-3 
Mm) <fc*fltUT, HJSW 1 T'f#btl7t±fi£»3 I (ffig 
ttft:0. 01-0. 3^m) « % ^(C/Jx^t^^g^^^ 
Z£fr*>* 7k*PlZt%-lzftWiUT^Z>Z£tft>frZ> 0 

11^09 2 

isfb^ JU>OA2 *««»20kgi5 J: U > 

(»>lx->^>L:*»{M& (*) B. Bfl«) 3kg^>f 



h 'J * A n kgfc J: # 'J ^ y ir y >J3i/]*&x* 
tMU (*>V7hA-12E:*»<fci|6 (») B. Bn n oS) 
1 4kg*-f * >5c«*260kglcSK UfciSJg* IC, 

» e> tut* ;u *> a s& * i»tt» * icas »o u • 

;1IOpH£9. OICHStUfc. 

(3000Xg, 5»ffl) fCcfcoTH-}Rfl« 
fttrfc^TaffiaUDKBajUvSAIOkg 

■>9AX5'J- (ffctfftll) 
Jtttfl 3 

«{b*JU->£ A2 7k«^l20kg^-<^>SS»7jcl20kglC 
S»LT*JU->9AjS«*BBUfc. 
KSt h'J ^A11kgS:-f *>35»*260kgfCSKU/!: 

5S«*ic. mie-cwstifcAJuv^ASBatfln^TTSfc 

*(C3Rft)U S^j8<0pH£:9. 0lC^U7t o 

B'MfrB (3000Xg, SflfaD fCcfcoTH-58»8l*?7 
<CoTHffiSPO)KK*;i/S/C7A8kg (li^SS^S) £ 
(EMEU -f ^>3c^7K(C^^j§L/T10%KK^;U->OA 
X^y- (fcNHfiC) ^?#Aco 

ftbtlTcW^o^C (10%KKAJU>9A^7 y— ) CD^ 

nmm 2 T?#e>nrc±«^i 1 sfcfiit«« 3 -c?#e>n 

fzttmShC (10%^K^JU">OAX7'J~) 200Mg§P 

•^-cogm. n*£ffli2T»e>nfc*«»ii(i % a»7i^ 
trnzmurzw. tttt«3-c»6n&«H»ctt. caco 

tefrofz. 

m&m 3 

RB^-hUOAlOg, KR**^hy^A7gfcJ:tfft 

^- h7y» 0. 02g*40T:<DS7kiooy hju^fc^i? 

ltRW3T'Sbn7c^}^ n a DC (10%Rg7j;k>^AX7 
(ifc^^K) fCli, KKA^>">A^tt20#HT-r'<T 
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mmm3) ici*, iooB*Mtt±gfiUTfc2tiK* 

■fe»J> (fi*S3-11(D*U^U-bU>(D#«:94B» 

%) 27gfc € fctfgff^WU'>3 L >8g£-i' *>£«7k883ke 

£n*j>&&-mmmM&m i&Mttouo i.okg*s 
fc. 

mmms 

%) 22. Sgfciztfg^ASUv^W. 5g£-f * >£«7jc8 
83glC»»U fCT*4MC«», »ttU 1 

OXifaij>K«f=Raiimu» (£f£1ftiv) i.Okg* 
mmme 

*ftKZ!R6 7k*Mfc1. 3kgfc«fctf»S5MBU$/^>30g 
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